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(57)Abstract: 

PURPOSE: To attain high sensitivity, low residual potential and satisfactory 
image characteristics by incorporating a specified compd. into a 
photosensitive layer on an electric conductive substrate. 
CONSTITUTION: When a photosensitive layer is formed on an electric 
conductive substrate to obtain an electrophotographic photoreceptor, a 
compd. represented by formula I is incorporated into the photosensitive 
layer. In the formula I, each of X1-X3 is an org. residue which may have a 
substituent and X1-X3 may be different from one another. The compd. 
represented by the formula I is especially preferably a compd. represented 
by formula II, wherein each of X1-X3 is 0, =N-CN, etc., each of R1 and R2 
is alkyl, vinyl, ester, acyl, amido, H, cyano or nitro, each of the alkyl, vinyl, 
ester, acyl and amido may have a substituent. and each of (m) and (n) is an 
integer of 0-3. This compd. has electron transferring ability and the 
objective electrophotographic photoreceptor using the compd. as an 
electron transferring material has high sensitivity and stabilized 
characteristics of the photoreceptor at the time of repeated use. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrophotography photo conductor which contains the compound expressed with the following general 

formula [A] in the aforementioned photosensitive layer in the electrophotography photo conductor which prepared the 

photosensitive layer on the conductive base material. 

[Formula 11 
HUM CA] 




XI, X2, or X3 is the organic residue which may have a substituent, and XI and X2 may differ from X3 mutually. 
[Claim 2] The electrophotography photo conductor according to claim 1 characterized by the compound which the 
aforementioned general formula [A] expresses being a compound expressed with the following general formula [al], 
[a2], and [a3]. 
[Formula 2] 

h 

(Ei)m A (82)11 




Xj, XiXttX 8 tt»*JR^ =N-CN, =C<^ , =^(^^Q 




(Y a )h 

Qimmm?, =c<* 10 . =n-cn 




Rl and R2 express the alkyl group which may have a substituent, the vinyl group which may have a substituent, the 
ester machine which may have a substituent, the acyl group which may have a substituent, the amide group which may 
have a substituent and a hydrogen atom, a cyano group, and a nitro group, m and n express the integer of 0-3. k, g, h, p, 
q, and r express the integer of 0-3. Y1-Y9 express a hydrogen atom, a cyano group, a nitro group, a halogen machine or 
the ester machine that may be replaced, the acyl group which may be replaced, the amide group which may be replaced, 
the vinyl group which may be replaced, and the phenyl group which may be replaced. Z expresses an oxygen atom, a 
sulfur atom, and =C=0. Furthermore, Y10 and Yl 1 express a hydrogen atom, a halogen atom, a cyano group, a nitro 
group or the ester machine that may be replaced, the acyl group which may be replaced, the amide group which may be 
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replaced, the vinyl group which may be replaced, and the phenyl group which may be replaced. 
[Formula 3] 

<K,)n 



-»3C Ca 2 ] 




(Ri)e 



XI, Rl, and R2 are the same as that of a general formula [al] among a formula. 
[Formula 4] 



X 




(8 2 )n 



XI, Rl, and R2 are the same as that of a general formula [al] among a formula. However, Z2 is an oxygen atom, a 

sulfur atom, =C=0, and =C=C (Y12) (Y13). Y12 and Y13 express a hydrogen atom, a cyano group, a nitro group, a 

halogen machine or the ester machine that may be replaced, the acyl group which may be replaced, the amide group 

which may be replaced, the vinyl group which may be replaced, and the phenyl group which may be replaced. 

[Claim 3] The electrophotography photo conductor which contains the compound expressed with the following general 

formula [B] to the aforementioned photosensitive layer in the electrophotography photo conductor which prepared the 

photosensitive layer on the conductive base material. 

[Formula 5] 
-855$ [B] 

(Ri)n (R 2 )p 

Setting to a general formula [B], X and Y are =0. It is =C (Z), (W), and =N-CN, and Z and W are a hydrogen atom, a 
halogen atom or -CN, R3 substitution phenyl group (R3 is each basis or hydrogen atom of an alkyl, an acyl, ester, a 
methoxy, -CF3, -CN, and -N02), and an ester machine further. Rl and R2 are each basis of an alkyl, an alkoxy ** acyl, 
ester, a phenyl, an amide, and a sulfonamide. Moreover, m expresses the integer of 1-4. When it is two or more any of 
n>=0, p>=0, however n and p they are, Rl may differ from R2 mutually. 

[Claim 4] The electrophotography photo conductor according to claim 3 characterized by the compound which the 
aforementioned general formula [B] expresses being a compound expressed with the following general formula [b]. 
[Formula 6] 

Cb] 



X)n (fop 



In a general formula [b], X is =0, =C (Z), (W), and =N-CN, and Z and W are a hydrogen atom, a halogen atom or -CN, 
R3 substitution phenyl group (R3 is each basis or hydrogen atom of an alkyl, an acyl, ester, a methoxy, -CF3, -CN, and ■ 
N02), and an ester machine fiirther. Rl and R2 are each basis of an alkyl, an alkoxy ** acyl, ester, a phenyl, an amide, 
and a sulfonamide. When either n>=0, p>=0 however n and p are two or more, Rl may differ from R2 mutually. 
[Claim 5] The electrophotography photo conductor which contains the compound expressed with the following general 
formula [C] to the aforementioned photosensitive layer in the electrophotography photo conductor which prepared the 
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photosensitive layer on the conductive base material. 

[Formula 7] 
~»5* CC] 




(Ri)n (R 2 )p (R 3 )q 



In a general formula [C], X and Y are =0, =C (Z), (W), and =N-CN, and Z and W are a hydrogen atom, a halogen atom 
or -CN, and R4 substitution phenyl group (R4 is each basis or hydrogen atom of alkyl, acyl, ester, methoxy, -CF3, -CN, 
and -N02) ester machine further. Rl 5 R2, or R3 is each basis of an alkyl, an alkoxy ** acyl, ester, a phenyl, an amide, 
and a sulfonamide. Moreover, m expresses the integer of 1-2. It is p>=l at the time of m= 1 . It is p>=0 at the time of m= 
2. When either q>=0, n>=0 however q and n are two or more, Rl and R2 may differ from R3 mutually. 



[Translation done.] 
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damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electrophotography photo conductor for making an electrostatic 
latent image form. Furthermore, when it explains in full detail, it is related with the electrophotography photo conductor 
which has a layer containing the compound which has electronic transportation ability. 
[0002] 

[Description of the Prior Art] Conventionally, since the electrophotography photo conductor using the organic photo 
conductor has advantages, such as pollution-free, high productivity, and a low cost, it is studied variously, and practical 
use is actually presented with it as a photo conductor of the copying machine for inside low speeds. Although there is a 
laminating type and monolayer type thing in these electrophotography photo conductor, the photo conductor using the 
organic photo conductor has taken the laminated structure which consists of a charge generating layer which generally 
generates a charge by optical irradiation, and a charge transporting bed which conveys the produced charge. In this case, 
a low molecular weight compound like polymeric materials like Polly N-vinylcarbazole as charge transportation matter 
used for a charge transporting bed, a pyrazoline and a hydrazone, and a triphenylamine derivative is used. 
[0003] However, since each of these charge transportation matter has electron hole transportation ability, it is almost the 
case that the development method which electrifies the front face of a photo conductor in negative is taken. For this 
reason, the toner conventionally used with the high-speed machine cannot be used, but, as for the present condition, 
there are few high-definition things. Furthermore, when electrifying a photo conductor front face in negative in this 
way, there is a problem of ozone occurring by the reaction with the oxygen in air, and degrading about [ injuring 
environment ] or a photo conductor front face at the time of electrification. 

[0004] Moreover, although the laminating photo conductor for right electrification which, on the other hand, made 
reverse lamination of the photosensitive layer of a laminating photo conductor, prepared the electronic transporting bed 
in the bottom and prepared the electronic generating layer in the bottom is developed, electrification potential is low, 
and since print durability is inferior, it has the composition of preparing a protective layer further on an electronic 
generating layer. 
[0005] 

[Problem(s) to be Solved by the Invention] What is necessary is to use for a charge transporting bed the charge 
transportation matter which has electronic transportation ability, and just to constitute the photo conductor the photo 
conductor front face was made to just be charged further, in order to solve the above problems, as such an electronic 
transportability material ~ 2, 4, and 7-trinitro-9-full ~ me - although non was known, solubility was bad and was not 
able to take out practical sensitivity combining the existing charge generating matter furthermore, 2, 4, and 7-trinitro-9- 
full — me - the electronic transportability matter which introduced the solubilization machine into electron acceptor 
structure is proposed as a result of improvement research of non in recent years For example, JP, 1-206349, A, 2-135362, 
2-214866, 3-290666 and "Japan Hardcopy^" collected works, 173, and (1992) can be mentioned. However, when any 
compound makes a photo conductor combining the existing charge generating matter, sensitivity is still insufficient 
practical and the present condition is being unable to acquire a good picture. 

[0006] this invention has the purpose of this invention in offering the electrophotography photo conductor using the 

charge transportation matter which has electronic transportation ability in view of the above troubles. 

[0007] Other purposes of this invention are to offer the laminating type electrophotography photo conductor for right 

electrification which has the outstanding electrophotography performance, i.e., high sensitivity, a low rest potential, and 

a good picture property. 

[0008] 

[Means for Solving the Problem] This invention persons found out that the purpose of this invention was attained with 
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any following electrophotography photo conductor as a result of research. Namely, the electrophotography photo 
conductor which contains the compound expressed with the following general formula [A] in the aforementioned 
photosensitive layer in the electrophotography photo conductor which prepared the photosensitive layer on (1) 
conductivity base material. 
[0009] 

[Formula 8] 
-*5S [A] 




[0010] XI, X2, or X3 is the organic residue which may have a substituent, and XI and X2 may differ from X3 mutually. 

[001 1] (2) It is the electrophotography photo conductor with which the compound which the aforementioned general 

formula [A] expresses desirably is especially characterized by being the compound expressed with the following general 

formula [al], [a2], and [a3]. 

[0012] 

[Formula 9] 
-«S Cai) 

jji 




St*, Xi. X,XliX,ttWMK*. =N-CN, = C <£ , =^C^ Q 





(Y 5 )h 

[0013] Rl and R2 express the alkyl group which may have a substituent, the vinyl group which may have a substituent, 

the ester machine which may have a substituent, the acyl group which may have a substituent, the amide group which 

may have a substituent and a hydrogen atom, a cyano group, and a nitro group. 

[0014] m and n express the integer of 0-3. 

[0015] k, g, h, p, q, and r express the integer of 0-3. 

[0016] Y1-Y9 express a hydrogen atom, a cyano group, a nitro group, a halogen machine or the ester machine that may 
be replaced, the acyl group which may be replaced, the amide group which may be replaced, the vinyl group which may 
be replaced, and the phenyl group which may be replaced. 
[0017] Z expresses an oxygen atom, a sulfur atom, and =C=0. 

[0018] Furthermore, Y10 and Yl 1 express a hydrogen atom, a halogen atom, a cyano group, a nitro group or the ester 
machine that may be replaced, the acyl group which may be replaced, the amide group which may be replaced, the vinyl 
group which may be replaced, and the phenyl group which may be replaced. 
[0019] 

[Formula 10] 
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[0020] XI, Rl, and R2 are the same as that of a general formula [al] among a formula. 
[0021] 

[Formula 11] 




[0022] XI, Rl, and R2 are the same as that of a general formula [al] among a formula. 

[0023] However, Z2 is an oxygen atom, a sulfur atom, =C=0, and =C=C (Y12) (Y13). Y12 and Y13 express a hydrogen 
atom, a cyano group, a nitro group, a halogen machine or the ester machine that may be replaced, the acyl group which 
may be replaced, the amide group which may be replaced, the vinyl group which may be replaced, and the phenyl group 
which may be replaced. 

[0024] (3) The electrophotography photo conductor which contains the compound expressed with the following general 
formula [B] to the aforementioned photosensitive layer in the electrophotography photo conductor which prepared the 
photosensitive layer on the conductive base material. 
[0025] 

[Formula 12] 
-HftsS CB] 

(Rjn (R*)p 

[0026] In a general formula [B], X and Y are =0, -C (Z), (W), and =N-CN, and Z and W are a hydrogen atom, a 
halogen atom or -CN 5 R3 substitution phenyl group (R3 is each basis or hydrogen atom of an alkyl, an acyl, ester, a 
methoxy, -CF3, -CN, and -N02), and an ester machine further. 

[0027] Rl and R2 are each basis of an alkyl, an alkoxy ** acyl, ester, a phenyl, an amide, and a sulfonamide. Moreover, 
m expresses the integer of 1-4. 

[0028] When either n>=0, p>=0 however n and p are two or more, Rl may differ from R2 mutually. 

[0029] (4) The electrophotography photo conductor of (3) characterized by the compound which the aforementioned 

general formula [B] expresses being a compound expressed with the following general formula [b]. 

[0030] 

[Formula 13] 

-«« tbj 

[003 1] In a general formula [b], X is =0, =C (Z), (W), and =N-CN, and Z and W are a hydrogen atom, a halogen atom 
or -CN, R3 substitution phenyl group (R3 is each basis or hydrogen atom of an alkyl, an acyl, ester, a methoxy, -CF3, - 
CN, and -N02), and an ester machine further. 



Page 4 of 59 



[0032] Rl and R2 are each basis of an alkyl, an alkoxy ** acyl, ester, a phenyl, acid, and a sulfonamide. 

[0033] When either n>=0, p>=0 however n and p are two or more, Rl may differ from R2 mutually. 

[0034] (5) The electrophotography photo conductor which contains the compound expressed with the following general 

formula [C] to the aforementioned photosensitive layer in the electrophotography photo conductor which prepared the 

photosensitive layer on the conductive base material. 

[0035] 

[Formula 14] 
-*55 CO 




(R,)n CR 2 )p (8a)q 



[0036] Setting to a general formula [C], X and Y are =0. It is =C (Z), (W), and =N-CN, and Z and W are a hydrogen 
atom, a halogen atom or -CN, and R4 substitution phenyl group (R4 is each basis or hydrogen atom of alkyl, acyl, ester, 
methoxy, -CF3, -CN, and -N02) ester machine further. 

[0037] Rl, R2, or R3 is each basis of an alkyl, an alkoxy ** acyl, ester, a phenyl, an amide, and a sulfonamide. 

Moreover, m expresses the integer of 1-2. It is p>=l at the time of m= 1 . It is p>=0 at the time of m= 2. 

[0038] q>=0, n>=0 However, when q or n is two or more, Rl and R2 may differ from R3 mutually. 

[0039] The high performance as electronic transportation matter of this invention is considered to originate in prolonged 

compatibility with a binder having come to be kept stable compared with the conventional electronic transportation 

matter. 

[0040] Next, the example of a compound expressed with the aforementioned general formula and its synthetic example 
are shown. 

[0041] (A) The compound expressed with a general formula [A] : instantiation compound : [0042] 
[Formula 15] 
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A-2 



A-3 



A-4 




[0043] 

[Formula 16] 
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ce ce 



[0044] 

[Formula 17] 
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C2H5 CaHs 



[0045] 

[Formula 18] 



A — 14 



A-15 



A-16 




[0046] 

[Formula 19] 





A-19 




[0047] 

[Formula 20] 
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A-20 



A-21 



A-22 




[0048] 

[Formula 21] 
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A -23 0 




A -24 U 0 




[0049] 

[Formula 22] 
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A-26 



A -27 



A —28 




[0050] 

[Formula 23] 
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A-29 

HsCjHNOC^ ^.CONBCjHg 




A -30 





A -31 

CN CN 




[0051] 

[Formula 24] 




[0052] 

[Formula 25] 
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A -35 



N0 2 N0 2 




e 6 c 2 ooc' 



jus 



A-36 




A-37 



HnCgOOC' 



COOCgB 



»Dl 7 




iOCbE, 



[0053] 

[Formula 26] 
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COOCgHi 7 



A -39 



A -40 




[0054] 

[Formula 27] 
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A -41 




A— 42 CN CK 



A-43 




[0055] 

[Formula 28] 



Page 18 of 59 



A —44 



A -45 



A-46 




[0056] 

[Formula 29] 
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A-48 



A-49 




[0057] 

[Formula 30] 
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[0058] 

[Formula 31] 
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A -53 



A-54 



A -55 



A-56 




[0059] 

[Formula 32] 
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A-57 CN 

/ 



A-58 



A-59 




[0060] 

[Formula 33] 
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A— 60 rn 



CONB 




A-61 

0 



A -62 




[0061] 

[Formula 34] 
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lr 




[0062] 

[Formula 35] 




[0063] 

[Formula 36] 
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A-69 



HsCjOOC C00C 2 H 5 




A-70 



A -71 




[0064] 

[Formula 37] 
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A-72 



A-73 




A-74 




[0065] 

[Formula 38] 
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A-75 





[0066] 

[Formula 39] 
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A— 78 






[0067] 

[Formula 40] 
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A -81 



CI CI 




«H| 7 



Hi 7 C$00C 




A-83 




[0068] 

[Formula 41] 
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A -84 



A-85 



A-86 




[0069] 

[Formula 42] 





[0070] : Synthetic example : [0071] 
[Formula 43] 
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[0072] The instantiation compound A-l was compounded according to the above-mentioned scheme. Namely, lOg 
(0.075 mols) of aluminum chlorides, tetrapod crawl cyclopropene 13.4g (0.075 mols), and 10ml of methylene chlorides 
were put into the 300ml four-animal flask, and it heated to reflux under the nitrogen air current, and agitated for 2 hours. 

[0073] Then, the reaction mixture was cooled to -15 degrees C, 10ml of methylene chlorides was added, and 2 and 6- 
tert-butylphenol 30.9g (0.15 mols) melted to 75ml methylene chloride was added further. Reaction temperature held for 
-10 degrees C - 5 degrees C, and agitated it for 1 hour. 

[0074] Then, 100ml of pure water was added, the organic layer was separated, the methylene-chloride layer was dried 
by Na2S04, reduced pressure distilling off of the methylene chloride was carried out, and the rough crystal of.l was 
obtained. This was recrystallized in ethyl ether 100ml, and 1 [ 22.2g (Y64%) ] was obtained as the white crystal. 
[0075] Next, 1 1.34g (2.9mmol), phenyl MARONO nitril 0.75g (5.3mmol), O.Olg of beta alanines, and 3.5ml of acetic 
anhydrides are put into a 50ml four-animal flask, and it agitates at reflux temperature for 15 minutes. 
[0076] Then, the reaction was cooled and the orange rough crystal was obtained. This rough crystal was recrystallized in 
chlorobenzene and 2 [ 1.27g (Y74.7%) ] was obtained as the orange crystal. 

[0077] Then, the organic layer was separated, the organic layer was rinsed further, the benzene layer was dried by 

MgS04, reduced pressure distilling off of the benzene was carried out, and B-10.62g of instantiation compounds was 

obtained at 91% of yield as a crystal of a blue-purple color. The melting point is 270 degrees C. 

[0078] Since the elemental-analysis value was in agreement with calculated value, the structure of the instantiation 

compound A-l was checked. 

[0079] 

Elemental-analysis data C H N Measured value 84.05 (%) 7.1 1 4.1 1 Calculated value 84.16 7.07 The compound 
expressed with 4.09 (B) general formulas [B]: Instantiation compound : [0080] 
[Formula 44] 
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B-2 



B-3 



B-4 



B-5 




[0081] 

[Formula 45] 
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B-7 



B-8 



B-9 



B-10 




[0082] 

[Formula 46] 
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B ~ U C«B,(t) C«H,(t> 

=c=c= 





C 4 H,(t) C«B 9 (t) 

B-12 



C«B 4 (t) CH a 



B-13 

COOCiH 



w CO0C 2 H 6 



B H COOH CHO 




=C=( 

COOH CHO 



B " ib CH, CH, CHs CH, 




=C= 

CH, CB 3 CH S CH S 




[0083] 

[Formula 47] 



B -16 
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P-CFjCeH s 



-CFjC 6 E 5 



B-17 



C^H] 7 NHC2H5 



B-18 




B-19 



C 4 B 9 (t) 



CN 
CN 




=C=D 



C«B 8 (t) 



C*H,(t) 




B-20 



CHO 




=C=C= 



CHO 



NB 2 




NB S 



[0084] 

[Formula 48] 
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B-22 



B-23 



B-24 



B-25 




[0085] 

[Formula 49] 
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S0 2 NHC 4 H 9 S0 2 NHC4H e 



B -27 



B-28 




B-29 



B-30 




[0086] : Synthetic example : [0087] 
[Formula 50] 
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C4H fl (t) 




[0088] The instantiation compound B-l 1 was compounded according to the above-mentioned scheme, namely, lOg 
(0.075 mols) of aluminum chlorides, tetrapod crawl cyclo propene 13.4g (0.075 mols), and 10ml of methylene chlorides 
-- a 300ml four-animal flask ~ putting in - the bottom of a nitrogen air current, and reflux temperature -- it agitated for 
2 hours 

[0089] Then, the reaction mixture was cooled to -15 degrees C, 10ml of methylene chlorides was added, and 2 and 6- 
tert-butylphenol 30.9g (0.15 mols) melted to 75ml methylene chloride was added further. Reaction temperature had for - 
10 degrees C - 5 degrees C, and agitated it for 1 hour. 

[0090] Then, 100ml of pure water was added, the organic layer was separated, the methylene-chloride layer was dried 
by Na2S04, reduced pressure distilling off of the methylene chloride was carried out, and the rough crystal of 1 was 
obtained. This was recrystallized in ethyl ether 100ml, and 1 [ 22.2g (Y64%) ] was obtained as the white crystal. 
[0091] Next, 21. 4g (0.065 mols) of potassium ferricyanide melted in 1 11. 6g (0.025mmol), 11. of benzene, and the 11. 
0.1MKOH solution is put into a 31. four-animal flask, and it agitates at a room temperature for 1 hour. 
[0092] Then, the organic layer was separated, it rinsed still better, the benzene layer was dried by MgS04, reduced 
pressure distilling off of the benzene was carried out, and two crystals of a Purple color were obtained. 
[0093] Finally the rough crystal of 2 and benzene 500ml are agitated at ** and 40-degree-C temperature in a three- 
animal flask for 45 minutes. After putting several more hours, reduced pressure distilling off of the benzene was carried 
out, and the purple **** crystal was obtained. This rough crystal was recrystallized in the acetonitrile and instantiation 
compound P-l 1 9.06g was obtained at 84% of yield as a crystal of a purple color. 

[0094] Since the elemental-analysis value was in agreement with calculated value, the structure of the instantiation 

compound B-l 1 was checked. 

[0095] 

TmttVrT-? c h 

83,17 (96) 9.34 
ftJMK 83,33 9.26 



(C) The compound expressed with a general formula [C] : instantiation compound : [0096] 
[Formula 51] 



C- 1 



C-2 



C-3 



C-4 




C-5 

NBC,H 5 NBC S B 5 NHC 2 B 5 

[0097] 

[Formula 52] 
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[0098] 

[Formula 53] 
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CHaJH, CH3CH, CH3 CH 8 
OCH, CHsCHa «• « 

C — 13 

C 6 H 3 SO z CH a C 9 H 6 

C-14 
C-15 

<t)C«H, C 4 H 9 (t) a 
tK (t)C,E» C*H.(t) 

[0099] 

[Formula 54] 
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[0100] 

[Formula 55] 



C —21 
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C0CH 8 




C-22 



C B H 



CbHi 




C-23 



CHs CHsCH, CH 3 




C-24 




S0 2 NHC 4 H 9 



0 a NHC 4 H 9 



C-25 



C 4 H s (t) 




C«B s (t) 



[0101] 

[Formula 56] 
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C-26 




C00C«Hi 7 



C 6 H S C00C 8 H,t 



C-27 



CH 3 CH 8 C Z H 5 




C-28 



CR 3 CH S 



C 4 Hfl(t) 




C-29 



C 2 H 5 C ft H 5 



C 2 H S C 2 K 5 



C2H5 C 2 B 5 




2D5 



C-30 



CONHCH3 




[0102] : A synthetic example : the instantiation compound C-l was compounded according to Angewante Chemistry 
75,860 (1963) reference. 

[0103] Since the elemental-analysis value was in agreement with calculated value, the structure of the instantiation 

compound C-l was checked. 

[0104] 

jxMfttfrr-Z C H 
Ifl&tt 83.44 (96) 7.16 

mnm 83.68 7.02 



In the electrophotography photo conductor of this invention, a high polymer film or paper covered with the high 
polymer film which prepared the vacuum evaporationo layer of metals, such as a metallic pipe, a metal plate, a metal 
sheet, a metallic foil, a high polymer film that performed electric conduction processing, and aluminum, as a conductive 
base material, for example, a metallic oxide, quarternary ammonium salt, etc. is used. 

[0105] In the electrophotography photo conductor of this invention, although a photosensitive layer is prepared on a 
conductive base material, monolayer structure is sufficient as a photosensitive layer, and the thing of the laminated 
structure by which functional separation was carried out at the charge generating layer and the electronic transporting 
bed is sufficient as it. Moreover, you may prepare a glue line between a conductive base material and a photosensitive 
layer. 

[0106] As shown in drawing 1 (a) and (b), as for the photo conductor of this invention, the photosensitive layer 4 which 
consists of the layered product of the charge generating layer (CGL) 2 which makes the charge generating matter 
(CGM) a principal component, and the electronic transporting bed (CTL) 3 which contains the electronic transportation 
matter (coal tar mixture) as a principal component is formed on the conductive base material 1 . As shown in this 
drawing (c) and (d), you may form this photosensitive layer 4 through the interlayer 5 who prepared on the conductive 
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base material 1 . Thus, when a photosensitive layer 4 is considered as bilayer composition, the photo conductor which 
has the most excellent electrophotography property is obtained. Moreover, in this invention, you may form the 
photosensitive layer 4 which comes to distribute particle-like CGM7 through direct or an interlayer 5 on the conductive 
base material 1 into the layer 6 which makes Above coal tar mixture a principal component as shown in drawing 1 (e) 
and (f). 

[0107] Furthermore, on the aforementioned photosensitive layer 4, you may prepare a protective layer (OCL) if needed. 
[0108] Moreover, CGL2 and CTL3 which constitute the photosensitive layer 4 of bilayer composition prepared 
interlayers, such as a glue line or a barrier layer, if needed on the conductive base material 1 used as a lower layer side, 
and also [ direct or ] they can form them by the following method the property of coal tar mixture and CGM. 
[0109] (1) the gaseous-phase depositing method (2) paint applying method a - the method of applying the solution paint 
which dissolved CGM and coal tar mixture in the suitable solvent 

[0110] b) How to apply the dispersion-liquid paint obtained by making CGM and coal tar mixture into the shape of a 
very fine particle in a dispersion medium by the ball mill, the homomixer, etc., and carrying out mixed distribution with 
a binder if needed. 

[01 1 1] A vacuum deposition method, the sputtering method, the ion play TENGU method, or CVD is mentioned to the 
aforementioned gaseous-phase depositing method, and a suitable method is chosen as the paint applying method 
according to the physical properties of paints, such as a dipping method, a spray method, the air doctor method, a doctor 
blade method, and the reverse rolling method. 

[0112] Vacuum evaporationo films, such as a thing which applied what distributed in the resin low resistance 
compounds, such as what was formed by the resin independent, a tin oxide, indium oxide, and titanium oxide, or an 
aluminum oxide, a zinc oxide, and oxidization silicon, are sufficient as a glue line. As a resin used for a glue line, 
although there is especially no limit, fusibility polyamide resin a vinylidene-chloride-vinyl chloride copolymer, water- 
soluble polyvinyl butyral resin, and alcoholic, a vinyl acetate system resin, polyvinyl alcohol, a nitrocellulose, 
polyimide resin, etc. are mentioned. 

[01 13] The thickness of a binding layer has desirable about 0.01-10 micrometers, and its 0.01-1 micrometer is especially 
desirable. 

[0114] When a photosensitive layer is a monolayer, the thing which made the compound shown by above-mentioned 
general formula [A]- [C] in the photosensitive layer which consisted of well-known material, such as a polyvinyl 
carbazole, contain as a sensitizer, or the thing which made the compound shown by above-mentioned general formula 
[A]- [C] in the photosensitive layer containing the well-known charge generating matter contain as electronic 
transportation matter is mentioned. 

[0115] On the other hand, when a photosensitive layer is a laminating type, the charge generating layer carried out the 
vacuum evaporationo of the electronic generating matter on the electric conduction base material, could be obtained, 
and may be formed by applying the application liquid which makes the charge generating matter and a bending resin a 
principal component. 

[01 1 6] A thing like a well-known throat as the charge generating matter and a binding resin can also be used. 
[01 17] For example, as charge generating matter, organic pigments, such as organic semiconductors, such as inorganic 
semiconductors, such as Te-Se, and a polyvinyl carbazole, a screw azo system compound, a tris azo system compound, 
a non-metal phthalocyanine system compound, a metal phthalocyanine system compound, a pyrylium system 
compound, a square RIUMU system compound, a cyanine system compound, a perylene system compound, and a 
polycyclic quinone system compound, can be used. Y type titanylphthalocyanine pigment which has an X diffraction 
peak at 27.2 degrees of JP,64-17066,A as desirable charge generating matter especially, for example, A type 
titanylphthalocyanine pigment which has an X diffraction peak at 26.3 degrees of JP,62-67094,A, B type 
titanylphthalocyanine pigment which has the X diffraction peak of JP,61-239248,A at 28.7 degrees, The non-metal 
phthalocyanine pigment of JP,49-4338,B, the copper-phthalocyanine pigment of JP,57- 163239, A, There are a vanadyl 
phthalocyanine pigment of JP,57-148747,A, a perylene pigment of JP,49-128734,A, a condensation polycyclic pigment 
of JP,47-18544,A, a screw azo pigment of JP,1-150145,A, etc. Moreover, as a binding resin, polystyrene, silicone resin, 
polycarbonate resin, acrylic resin, methacrylic resin, polyester, a vinyl system polymer, a cellulose system resin, a 
butyral system resin, a silicone denaturation butyral resin, an alkyd resin, etc. can be used. 
[0118] The thickness of an electronic generating layer has desirable about 0.01-10 micrometers, and its 0.05-2 
micrometers are especially desirable. 

[01 19] An electronic transporting bed is formed on a charge generating layer. This electronic transporting bed is formed 
by applying the compound which consists of the compounds and binding resins which are shown by above-mentioned 
general formula [A]- [C], and is shown by above-mentioned general formula [A]- [C], a binding resin, and the 
application liquid which makes a suitable solvent a principal component on a charge generating layer by the applicator, 
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the bar coating machine, the dip coater, etc. In this case, as for the mixing ratio of various compounds and a binding 
resin, 1:100-100:1 are desirable, and especially 1:20-20:1 are desirable. 

[0120] As a binding resin used for an electronic transporting bed, if well-known, anythings can be used. As a binding 
resin, for example, an acrylonitrile-butadiene copolymer, A styrene-butadiene copolymer, a vinyltoluene-styrene 
copolymer, A styrene denaturation alkyd resin, a silicone denaturation alkyd resin, a soybean-oil denaturation alkyd 
resin, Vinylidene-chloride- vinyl chloride resin, a polyvinyl butyral, nitration polystyrene, The poly methyl styrene, a 
polyisoprene, polyester, phenol resin, The Kent resin, a polyamide, a polycarbonate, poly thio carbonate, a polyacrylate, 
poly halo acrylate, a vinyl acetate system resin, polystyrene, the poly allyl-compound ether, polyvinyl acrylate, a 
polysulfone, a polymethacrylate, etc. are mentioned. Especially a biphenyl Z type polycarbonate is desirable especially. 
Moreover, the electron-donative matter may be added to an electronic transporting bed, and an amphipathy photo 
conductor may be produced. 

[0121] Furthermore, you may add an antioxidant and a radical trap agent to an electronic transporting bed. 

[0122] The thickness of an electronic transporting bed has desirable 2-100 micrometers, and its 5-50 micrometers are 

especially desirable. 

[0123] In addition, in the electrophotography photo conductor of this invention, you may prepare a barrier layer on a 
conductive base material. The barrier layer is effective in order to prevent pouring of the unnecessary charge from a 
conductive base material, and it has the operation which raises quality of image. As a material which forms a barrier 
layer, there are metallic oxides, such as an aluminum oxide, or acrylic resin, phenol resin, polyester resin, polyurethane, 
etc. A barrier layer may be prepared on a glue line, and may be prepared in the bottom. 
[0124] " . 

[Example] Next, an example explains this invention concretely. The "weight section" is expressed in this example as the 
"section." 

[0125] (I) An interlay er with a thickness of 0.5 micrometers it is thin from polyamide resin "CM8000" (Toray 
Industries, Inc. make) is prepared on the PET film which deposited the sensitivity-evaluation example 1 - 30 aluminum. 
The perylene pigment G-l 1 section, the polyvinyl-butyral-resin "S REKKU BMS" (Sekisui Chemical Co., Ltd. make) 
0.2 section which are shown in "-izing 57" on it, The liquid which distributed the methyl-ethyl-ketone 50 section, using 
a sand mill as a dispersion medium was applied using the wire bar, and the charge generating layer of 0.3 micrometers 
of thickness was formed. Subsequently, the instantiation compound 1 section and the polycarbonate resin "you pyrone 
Z-200" (Mitsubishi Gas Chemical Co., Inc. make) 1.5 section which are shown in Tables 1-3 were dissolved in the 
tetrahydrofuran (THF) 10 section, on the charge generating layer, the blade application was carried out and the 
electronic transporting bed of 20 micrometers of thickness was formed. 

[0126] The comparison sample was created like the example 1 except having used the comparison compound 1 shown 
in "-izing 57" instead of an example of comparison 1 instantiation compound. 

[0127] +800V were electrified using electrostatic tracing paper testing-device EPA-8100 (the Kawaguchi electrical-and- 
electric-equipment company make) about the electrophotography photo conductor sample obtained by evaluation 1 
examples 1-30 and the example 1 of comparison, the white light of 10 lux was exposed, light exposure until surface 
potential becomes half was calculated, and it considered as sensitivity. A result is shown in Tables 1-3. 
[0128] (II) An interlayer with a thickness of 0.5 micrometers it is thin from polyamide resin "X-1874M" (DAISERU 
Huels make) is prepared on the PET film which deposited the durability evaluation example 3 1 - 60 aluminum. On it 
The pigment X type non-metal phthalocyanine (Dainippon Ink make) 1 section, The polyvinyl-butyral-resin "S REKKU 
BX-1" (Sekisui Chemical Co., Ltd. make) 0.4 section and the liquid which distributed the methyl-isopropyl-ketone 50 
section, using a sand mill as a dispersion medium were applied using the wire bar, and the charge generating layer of 0.3 
micrometers of thickness was formed. Subsequently, the instantiation compound 1 section of Tables 4-6 and the 
polycarbonate resin "you pyrone Z-200" (Mitsubishi Gas Chemical Co., Inc. make) 1.5 section were dissolved in the 
THF 10 section, on the charge generating layer, the blade application was carried out and the electronic transporting bed 
of 20 micrometers of thickness was formed. 

[0129] The comparison sample was created like the example 31 except having used the comparison compound 2 shown 
in "-izing 57" instead of an example of comparison 2 instantiation compound. 

[0130] The "(Konica Corp. make )U-Bixl017" reconstruction machine estimated the electrophotography photo 
conductor sample obtained by evaluation 2 examples 31-60 and the example 2 of comparison with the following actual 
measurements after the first stage and a 10000-sheet copy. A result is shown in Tables 4-6. 

[0131] Vb: Black section potential Vw: White section potential Vr : An interlayer with a thickness of 0.5 micrometers it 
is thin from polyamide resin "CM8000" (Toray Industries, Inc. make) is prepared on the rest-potential (III) quality-of- 
image evaluation example 61-90 cylindrical-shape aluminum base. 9.5 degrees of Bragg angle 2theta [ in / an X 
diffraction / moreover ], 24.1 degrees, The DIP application of the liquid which distributed the methyl-isopropyl-ketone 
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50 section at 27.2 degrees, using a sand mill as the CHITANIN phthalocyanine 1 section which has a peak, and a 
silicone butyral-resin 0.5 section dispersion medium was carried out, and the charge generating layer of 0.3 micrometers 
of thickness was formed. Subsequently, the instantiation compound 1 section and the polycarbonate resin "you pyrone 
Z-200" (Mitsubishi Gas Chemical Co., Inc. make) 1.5 section which are shown in Tables 7-9 were dissolved in the 
THF10 section, on the charge generating layer, the DIP application was carried out and the electronic transporting bed 
of 20 micrometers of thickness was formed. 

[0132] The comparison sample was created like the example 61 except having used the comparison compound 3 shown 
in "-izing 57" instead of an example of comparison 3 instantiation compound. 

[0133] About the electrophotography photo conductor sample obtained by evaluation 3 examples 61-90 and the example 
3 of comparison, picture **** was performed with the digital (Konica Corp. make) "copy Konica 9028" reconstruction 
machine (electrification polarity : positive, reversal development). Next, these samples were left for one month under 
low-temperature (10 degrees C) environment, and picture **** was again performed on the same conditions after that. 
The black spot point of the white portion of these copy pictures was evaluated. A result is shown in Tables 7-9. 
[0134] In addition, evaluation of a black spot point measured the size and the number of a black spot point using image- 
analysis equipment "homme NIKON 300 type" (Shimadzu make), and was performed by judging how many black spot 
points per two with a diameter of 0.05mm or more there are 1cm. The criterion of black spot point evaluation is as being 
shown below. In addition, although it will be used if the results of a black spot point judging are O and O, it may not be 
suitable for practical use at **, and when it is x, it is not suitable for practical use. 
[0135] 

The number of a black spot point with a diameter of 0.05mm or more (piece/cm2) Black spot point judging 0 0 1-304- 
10 ** 1 1 or more x [0136] 
[Formula 57] 
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G-l 




CN CN 



JttMfc**2 N0 2 




[0137] 
[Table 1] 
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Al 


gftffl No. 


No. 


1 


A- 1 


2 


A-3 


3 


A-4 


4 


A- 7 


5 


A-15 


6 


A-19 


7 


A-20 


8 


A -27 


9 


A-28 


10 


A -30 


A2 




!£g(£ux-sec) +800V 


nmmi 


2.0 


2 


2.4 


3 


3.1 


4 


2.5 


5 


3.2 


6 


2.7 


7 


2.5 


8 


2.2 


9 


2.8 


10 


2.5 


item 


7.3 

j_ 



[0138] 
[Table 2] 
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B 1 


H8(60] No. 




11 


B-l 


12 


B-2 


13 


B— 3 


14 


B - 4 


15 


B-5 


16 


B-6 


17 


w\ ft 

B- 7 


18 


B - 8 


19 


B-9 


20 


B-ll 


B2 




jgfi(£ux-sec) +800V 




3.2 


12 


3.3 


13 


3.5 


14 


3.6 


15 


4.0 


16 


4.2 


17 


4.8 


18 


3.2 


19 


3.0 


20 


2.4 




7.3 



[0139] 
[Table 3] 
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C 1 


mmm no. i 


No. 


21 1 


C- 1 


22 


C- 2 


23 


C- 3 


24 


C- 4 


25 


C- 5 


26 


C-6 


27 


C- 7 


28 


C- 8 


29 


C-9 


30 


C-10 


C2 




ES(^ux-sec) +800V 




4.3 


22 


4.5 


23 


5.0 


24 


I 5.1 


25 


4.8 


26 


4.3 


27 


4.7 


28 


5.5 


29 


4.5 


30 


4.7 


JtttWl 


j 7.3 



[0140] 
[Table 4] 



Al 



No. 




31 


a _qi 

A 01 


32 




33 


A — 41) 


34 




35 




36 


A El 

A ui 


37 


A 0 f 


M 


A-58 


39 


A -59 


40 


A-50 





10. 








Vb 


Vw 1 


Vr 


Vb 


Vw 


Vr 




880 


140 


20 


865 


145 


25 


32 


855 


160 


25 


850 


160 


35 


33 


890 


155 


35 


870 


160 


40 


34 


860 


160 


25 


850 


170 


40 


35 


870 


145 


30 


835 


160 


50 


36 


860 


140 


40 


860 


155 


60 


37 


880 


150 


30 


820 


165 


50 


38 


840 


135 


20 


815 


150 


45 


39 


835 


125 


25 


815 


145 


40 


40 


860 


150 


20 


845 


155 


45 


iktt«2 


730 


125 


40 


725 


250 


100 



[0141] 
[Table 5] 



Page 55 of 59 

B 1 



No. 




41 




42 


13 10 

13 1£ 


43 


D JO 


44 




45 


D ID 


46 


B — lb 


47 


B-17 


46 


B-18 


49 


B-19 


50 


B-20 



B2 





w n 


10, 0003 f- 




Vb 


Vw 


Vr 


Vb 


Vw 


Vr 


XMSftMl 


720 


110 


20 


705 


125 


50 


42 


725 


120 


30 


710 


130 


40 


43 


730 


130 


35 


720 


135 


45 


44 


742 


110 


25 


725 


115 


45 


45 


720 


130 


35 


740 


145 


39 


46 


730 


125 


40 


720 


130 


50 


47 


735 


115 


35 


730 


130 


45 


48 


725 


120 


30 


725 


140 


45 


49 


740 


125 


25 


720 


130 


35 


50 


735 


135 


35 


715 


145 


30 


JtKH2 


730 


125 


40 


725 


250 


100 



[0142] 
[Table 6] 



Page 56 of 59 

C 1 



HS6#) No. 




51 




52 


L — 1Z 


53 


C ~ 13 


54 


C —14 


55 


C -15 


56 


C — lo 


57 


C — 17 


uo 


C —18 


59 


C-19 


60 


C-20 



C2 







10,0003b--m 


Vb 


Vw 


Vr | 


Vb 


V* 


Vr 


HJ60J51 


710 


120 


20 


705 


115 


35 


52 


725 


130 


25 


700 


120 


50 


53 


740 


135 


25 


725 


115 


45 


54 


730 


125 


30 | 


715 


110 


45 


55 


725 


115 


40 


720 


105 


60 


56 


735 


118 


25 


710 


110 


40 


57 


715 


125 


35 


698 


100 


55 


58 


710 


120 


25 


700 


115 


45 


59 


735 


135 


30 


715 


115 


50 


60 


725 


125 


20 


705 


110 


40 


tt«W2 


730 


125 


40 


725 


250 


100 



[0143] 
[Table 7] 
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Al 



fgjfe#] No. 




61 


A CO 

A u£ 


62 


A — 


63 


A DO 


64 


a 70 


65 


A —71 
All 


66 


A —74 
A i 4 


67 


A ~S9 
A OL 


oo 


A -83 


69 


A -89 


70 


A-90 



A2 





m m 




61 


© 


© 


62 


© 


0 


63 




o 


64 




0 


65 


© 


o 


66 


© 


0 


67 


© 


o 


68 


© 


A 


69 


© 


0 


70 


© 


o 




A 


X 



[0144] 
[Table 8] 
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Bl 



UStffl No. 




71 


O 01 

D il 


72 


P — 99 


73 




74 


R ~9d 


75 


t> _ op; 


76 


R — 9fi 


77 


R —97 


1 o 


B-28 


79 


B-29 


80 


B-30 



B2 









71 


© 


© 


72 




© 


73 


© 


© 


74 


© 


o 


75 


© 


o 


76 


© 


o 


77 


© 


A 


78 


© 


o 


79 


© 


o 


80 


© 


© 




A 


X 



[0145] 
[Table 9] 
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C 1 



*-Jr rat »I _ 

UsteCT No. 


No. 


81 


C- 1 




82 


C-5 




S3 


C-10 




84 


C-16 




85 


C-21 




86 


C-24 




87 


L — 1\ 






C-26 




89 


C-27 




90 


C-30 





C2 









81 


© 


© 


82 


© 


© 


83 


© 


o 


84 


® 


o 


85 


© 


o 


86 




© 


87 


© 


© 


88 


© 


© 


89 


© 


o 


90 


© 


o 


Jt«W3 


A 


X 



[0146] As mentioned above, as compared with the charge photograph photo conductor using the conventional charge 
transportation matter, the electrophotography photo conductor using the electronic transportation matter of this 
invention has high sensitivity, and its photo conductor property at the time of recurrence use is also stable, and after a 
cold storage understands it that there is very little generating of a picture defect so that clearly from each **. 
[0147] 

[Effect of the Invention] The compound of this invention has electronic transportation ability, and can offer the 
laminating type photo conductor for right electrification with high sensitivity, a low rest potential, and good quality-of- 
image maintenance nature. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ffi)n (R 2 )p (R 3 )q 

CO IC&^T, X, Y(i=0, =C(Z)(W), 



= N-CNT*0, SJC Z, Wtt**JR?. APy>JB 

■fXtt-CN, R4g^y^-;us (R 4 ttT;u^;k 

;k XXfJk ;* h*~X ~CF 3 . -CN, -NOzCO&SX 
tt**K?) XXrMTS^o Ru R 2 XHR3(i7 

0, q^(K n^OfiLq, n 0^fnM2 J£U:<E>P$ 
tCttRi, Rz&tfRateS^Kg&oTfccfcl^ 

[^coi¥*fflfrlfcW] 

[0 0 0 1] 

[£fR-t<&fi]/H#»] #589!WU #«»«£«J«3l*r* 
[0 0 0 2] 

>, h>J7xXjl,75>g*#©J:^mfft^ 

[0003] cn^«>««f*ftjii*»mr^ 

* co^^ £ \z i 0 * v/ >a*5S£ bSHift £ -5 « 
[0 0 0 4] X> — *Ttt«H*3t#co*3tJl<OH«lfiE 

[0 0 0 5] 

m^mmmzG? zmmmmyomzn 
ffiffimmizmi*^ mzmyttemm&]Eizttm~?z><k?\z 

WiLT«2,4,7- h iJXhP-9-7Ml// >^btl 

TSfflwaasKSffl-rc^tt-csjai^ofc. 55^, 2.4. 



(4) 



&ffl¥-7 - 1 6 8 3 7 7 



W12- 135362-Sf. 1^2-214866^. fp]3-290666-"f Rtf 
"Japan Hardcopy 92" SiXM, 173. (1992) 

« * it* £ ^ f£ ffi^S T * 0 , & iff Hlfc * #-5 CI i: ttT 
[0 0 0 6] *^bj«, ±8B©±5- > «cra@j£tC*£*. * 

[ooo7] *^©flaoge«){j N fgnfes^jstittg 
bp*>, mmm. &mmm&, 

[0 0 0 8] 

(i) mm&ZL&ft-kizmytm&sii-trzn^w-nmfti* 

-HftSC Ca,) 

(Ri 



[0 0 0 9] 
[<b8] 

-m (A) 

Xi 





[0 0 10] Xi, X2XteX3«S»-&£#LTfc«fc^ 
WaSSTS^T, Xi. XzXteXsttSUfcSfc-^T 

[0011] ( 2 ) Iffca* L < ti. ttti5— «SC CA] 
OS-TYt^tt^TIB— «SC Cai], Ca 2 ], (as) 

[0 0 12] 
Mb 9] 



(Rj)n 



// x fx 



Q 




(Y 5 )h 
y 

[0 0 13] Ri, R2«ISl^WlT : bck^7JWl/ 

[0 0 14] m, n\t0~~ 3 (Dmgl&m'T. 

[0015] k, g. h, p, q, r tt. 0 ~ 3 <Z)^3& 

[0 0 16] Yi— Y9«. 




(Y 3 )k 



(Y«)r 



= N-CN 
To 



[0 0 18] SSfcYio* Yn teTkSRJg^ Aoy>JH 



[0 0 19] 
Hbl 0] 



lTt)ctli7^ K 



[0 0 17] ZttK*«^ BtHJHT. = C=0£3l 



(5) 



*#(S!¥7 - 1 6 8 3 7 7 



-tt* (a 8 ) 




[0 0 2 0] St«K Xi. Ri, Rz\t-I&3. C a 0 £H 



CO 0 2 1 ] 

Ut 1 1 1 
-»5S ta s ) 




[0 0 2 2] j£4>, Xi 



(8,)n 

Ri. Rzti— «5£ Cai] 



[0 0 2 3] fc*:U Zztt&3!iIgH% fiSMUHK =C 
= 0, =C = C(Yi2)(Yi 3 )„ Y12, Y 13 itfrmm^ 

i^tJ«> SabTt)iM7->;«, SiLTt)<t^ 
75 KS. B&bTfccfc^fcf^g, M^L-Tfcit^ 

[0 0 2 4] ( 3 ) **tt^»*±K«atJiftHWfc« 

[0 0 2 5] 
lit 1 2 ] 




(Ri)n (Ri)p 
[0 0 2 6] — (B) tC^^T, X, YH=0, = 
C(Z)(W), =N-CNT&0, miZ, Z. Wtt^il^f, /\ 

;k Tv'Jk X7rJk ;<N4^>, -CFs. -CN, -NOz 

[0027] Ru Rzfcmi/*;k y;nn^>. 

;k XXrJk ^zc— ;k 7Sb\ 7M>7^ 
*fcmttl-4©«Eft&^-r. 
[0028] n^O, p^Oiln, pOl>W^2 

[0 0 2 9] (4) MBHftSt CB] <&*T{fr&*W<T 



B5— KSC Cb) TSStt£*b£4re&&;r<t£4*«fe<LT 
£ (3) ®«?9Mfttft. 

[0 0 3 0] 

Hbl 3] 



HE* (b) 



(R|)n (8 2 )p 



[0 0 3 1 ] -Hgi£ Cb] \Z&^T, Xte=0, =C 
(Z)(W)> =N-Cfre&9. M^, Z, WHtKIRK^. 
ADy^fXtt-a RsSgl^-^g (RsteT^ 
*;k Zv'Jk XXrJk ;*b4^>> -CF3. -CN, — N 

[0 0 3 2] Ri, R2\$T)l*)U. T)l^3rz/. T is 
;k XXrJk :7x.~;k 7 is X;U^>T^ Kcd^& 

[0 0 3 3] n^0, p^0{BU ru p 
2^±(Z)B#{C«RiS:^R 2 tj:S^^-^ 0 7:t> c t(/^ 
[0 0 34] ( 5 ) »«tt*l*flcJblC«3tJBftR»&« 

[0 0 3 5] 
Mtl 4] 

-•a (c) 




(8,)n (Ri)p (Rs)q 
[0 0 3 6] — CC] lC$3trvr, X. Yte=0 = 
C(Z)(W), =N-CNT&9. 55 fc* Z. WttzK^S 

ADy>iR^FXtt-CN, R 4 gm^oc-;US (R4tt 
7)\s*)V. 7z/)V. XXfJk ^ h^->. -CF3. -c 
N, -N02OftSXtt**JS : F) XXf^St^6 a 

[0 0 3 7] Ri. RzXteRsteT^Jk 7)Vzi* 
is. 7~>;k XXfJk 7:t-;k 7^ h\ 7JU*>;7 
^ £fcmte 1 - 2 (DmmZ^iTo m= 

!OP$«p^l, m=2£>P$tep^0o 
[0038] q^0. n^0 q. n 0)^*1^ 

[0039] ^wom^WiaiftK^LTOiattffitt. 

[0040] *tfflS2--iKa:T*$n^<b^i»om<t:fiaj 
[0041] (a) -«sc (a) T*$nsYt^* 



(6) 



[0 0 4 2] 

Utl 5] 
A~ 1 



(t)H.C 



A- 2 



CN CN 



MO 




[0 0 4 3] 
Utl 6] 



A-3 



CN CN 




A- 4 



CN CN* 




C00C 2 H 5 



COOCjHs 



(7) - 1 6 8 3 7 7 



A-6 



A- 7 



A-8 




ct ce 

C00 44] Utl7l 




t&mW-l - 1 6 8 3 7 7 



[0 0 4 5] 
[{fcl 8] 



(9) 



¥fffi¥7 - 1 6 8 3 7 7 



A-13 




[0 0 4 6] 
Mfcl 9] 



A-14 




A-15 




Cfl 5 



A -16 



CBsNBCI 




CONHCB 



(10) - 1 6 8 3 7 7 



A-17 



A-18 



A-19 




(0 0 4 7] 
Ut2 0] 



(11) 



&ffl¥-7 - 1 6 8 3 7 7 



A-21 




[0 0 4 8] 
Ut2 1] 



A— 22 



(12) &m¥-7 - 1 6 8 3 7 7 

A -23 0 




A -24 C£ 0 




[0 0 4 9] 
[<fc2 2] 



(13) nmW7 - 1 6 8 3 7 7 



A —26 



A —27 



A —28 




[0 0 5 0] 
Mfc 2 3 ] 



- 1 6 8 3 7 7 



A - 



A- 



A- 




[0 0 5 2] 
Ut2 5] 



(15) &ffl¥-7 - 1 6 8 3 7 7 




(16) 



&m*P7 - 1 6 8 



A -44 





(17) 



- 1 6 8 3 7 7 



A —50 



A -51 




[0 0 5 8] 
Hb3 1] 



A— 52 



0 



(18) ^¥7- 1 6 8 3 7 7 



A —53 



A-54 



A-55 



A -56 




[0 0 5 9] 
Mb 3 2 ] 



(19) 



- 1 6 8 3 7 7 




A-58 





A -63 




A -67 



A -64 



A — 65 




[0 0 6 2] 
lit 3 5 ] 



A-69 



A-70 



A -71 




[0 0 6 4] 
[it 3 7 ] 



(21) ^if 7 - 1 6 8 3 7 7 



A-72 



A-73 



A-74 




[0 0 6 5] 
Ut3 8] 



(22) 



&m¥-7 - 1 6 8 3 7 7 



A-75 



A- 




A-77 




A -80 



COOCgBi 7 



B 1T C*QOC 




[0 0 6 6] 
Mb 3 9] 



[0 0 6 7] 
Mb 4 0] 



(23) 



ftm¥-7 - 1 6 8 3 7 7 




[0 0 6 9] 
Ut4 2) 



(24) 




[0 0 7 0] : 
[0 0 7 1] 
Hfc4 3] 



(25) 



- 1 6 8 3 7 7 



+ C 3 UH£U 4 ° 



CIO 3 

-15°~0 fl C 



H 2 0 



OH C 4 




[0 0 7 2] ±fB(DX^-A^«ElV M^t^A- 1 
-T^:^^, iM^Jl^-^AlOg (0.075m 
ol) irh^^P^y^Pyo^ynJg (0.075mol) 
^:ffi{t:^^ 1 l/>10ml^300mlOI23Il^^Xn{cAn. ^ 
S^ffiTF, reflux^ trJa^bX, 2^}f^bfCo 

[0 0 7 3] ^tf>^ ^<DJ£/£^£-15^£T?£a]U 
^b^^l/>10ml$:iiJnbT. 75ml*Hb^l/ 
> \Z mfr Lfz2, 6- tert- ^ y^J — ;U30 . 9 g (0 . 1 5m 
ol) SrUQxfCo RjSffiS^-10^5rfffl£«#U 1 

[0 0 7 4] *r<D'&. j^/KlOOml^JtinA, Gt&m&ftM 
JSfb/^l/>^^Na 2 S04T^L, &fc^l/>£ 

IOOmlTH^^U, 1 £6'fe#£J B tCT22.2g (Y64%) 

(b) cbj t«snwt6« 



[0 0 7 5] i&Kx 1 1.34g (2.9mmol) <*: 7 :n ~ 
ny-h>j;U0.75g (5.3mmol) £ 0 -7 ^ " >0.01 g £ 
7fcH^3 . 5ml £ 50ml <D\mmy 7 X^\ZAtl. refluxfU 

[0076] KjES*»aiu ^i/>'>*fioae 

£*U>>?fe<Z>ISiiK:T1.27g (Y74.7%) ^fCo 

[0 0 7 7] ^(£>m> -€-<Z)*«Jl«:»«b, $ 6 
JB£*ftl^>1f>JB£MgS04Tft«U '<>i£>£« 
EEg^U blue-purple^^ £UT> 0»J^{frSfeB 
-10.62g€riR^91%T#feo MjiM427<rc. 
[0 0 7 8] 7C*»WI!^iHHI<t-*-rsct^6« 
SMfc^ttA- 1 OtaS*Bb&. 
[0 0 7 9] 

C H N 

84.05 (%) 7.11 4.11 

84.16 7.07 4.09 

[0 0 8 0] 

Ut4 4] 



(26) 



ftm*?- 16 8 3 7 7 



B-l 



C 4 H 9 (t) 



C 4 H«(t) 



C 4 H*(t) 




C 4 B 9 (t) 



B-2 



C 4 H 9 (t> 




C 4 H B (t) 



B — 3 



CH 3 



CH 3 



CH 3 




CH 5 



B-4 




C 4 H B (t) 



CO 0 8 1] 



B-5 



C fl H 



COOH 




(27) ¥fffl¥-7 - 1 6 8 3 7 7 



B-7 



B-8 



B-9 



B-10 




[0 0 8 2] . [fb4 6] 



t 



(28) 



&m¥-7 - 1 6 8 3 7 7 



B-ll 



C 4 H 9 (t) 




C 4 H Q (t) 



C 4 H 9 (t) 




C 4 H e (t) 



B-12 



C 4 H 9 (t) 




C 4 H 9 (t) 




CHs 



B-13 



CI 
CN' 



COOCjHs 




=C= 




C00C*E 5 



B-14 



COOH _/ R ° 
COOH CH0 



B-15 



[0 0 8 3] 




CB 3 CH 3 



Ut4 7] 



(29) 



&m¥-7 - 1 6 8 3 7 7 



B-16 



B-17 



B-18 



B-19 



B-20 



[0 0 8 4] 




CHO Nib 

CHO NH 2 
Ut4 8] 



B-22 



B-24 



B-25 



[0 0 8 5] 



(30) ffl¥7 - 1 6 8 3 7 7 




CB 3 CH3 



:=c= 

CH 5 





B " 23 CA(t) ?4H t (t) 

c=c=c 

cCbTcd c 4 H«(t) 





COOH CH3CH3 
COOH 




(31) &m¥-7 - 1 6 8 3 7 7 



B-27 




B-28 



[0 0 8 6] : 




[0 0 8 7] 



(32) 



Wm^7 - 1 6 8 3 7 7 



oo 3 



H(H 0 + C3 ™ HCC * Ae ' o^c 



H 2 0 



on c^nfl c 4 H e (t) 

,OH 



— / C 4 H»(t) 




K 3 Fe(CN)« 



C 4 H 9 (t) 



(t)C 4 H 



C 4 H 9 (t) 



-CO 




. 4 fl 9 (0 

3- 

[0 0 8 8] ±%Z<DX*—J±\Z$£\,*. M^it&VoB-M 
^^IL ^AlOg (0.075m 

ol) t^h^^P;l/>-^PyP^>13.4g (0.075mol) 
^^{b^^l/>10ml^300mlOPgH7^Xn{cAn. ^ 

[0 0 8 9] ^©E«*ft-l5r£T?fr2flU 
&{t*^U>10mlft3&bOLT, 75ml*tt<b^^-U 
>^^^Ufc2. 6-tert- Zf^)V 7i7 — ;U30 . 9 g (0 . 1 5m 

01) zm^tco Ejs»*tt-ior>- 5tm$»u ip# 

[0 0 9 0] ^TKlOOmlftiDX., *r$SJift#il£ 

U *ft;*^U>JiftNa2S0 4 T«;«U mt*^U>$: 

lOOmlTWilSfiU 1 ftefi«fl£T22.2g (Y64%) 

[0 0 9 1] ^CiC, 1 11. 6g (0.025mmol) <h^>if> 

(o ccj T?asftsfte*i 




H.<t) 



:A(t) 



1 h;U£l'J 5/ h ;U0 . lMK0H*g?& 3L u 
T>{b^ , Jr>A21.4g (0.065mol) ft 3 D y MWOBH* 

[0 0 9 2] =&«Hft#«U MfCct<7K* 

U ^>i*>«ftMgS04T«;«U ^>-fe - >ft«ffiSS 
U Purplefi<0 2*Nift»fc. 

[0 0 9 3] ««JC2<7>3fi«fti:'<>ir >500mlftHH 
y^XZllZtl. 4(TC«flrc* 45»«tfT^>. S^tCRBS 
IH*»«LfcfiL ^>-K>ft«JES*U purplefeffi^ 
^ B ^L ^©ttttftftT-feh^hUJMcmSftU pu 
rplefe<&*8fi£LT* ««flS&*P-ll 9.06gfti|X^8 
4%T»fc. 

[0 0 9 4] 7c*»«r«7&WJ|[«i:-HR-r*Ci:d^. 
M^&tt B - 11 <B*it ft «« L fc. 
[0 0 9 5] 



C 

83.17 (96) 
83.33 

[0 0 9 6] 
Mb 5 1] 



H 

9.34 
9.26 



(33) 4#&U¥7 - 1 6 8 3 7 7 



C-2 



C-3 



C- 4 



C-5 




[0 0 9 7] [<ft 5 2 ] 



(34) 



- 1 6 8 3 7 7 



C " 6 CH 3 CH 3 

CH CHO 




C-7 




C-8 




iOC 2 H 5 



C-9 



C00C 2 B 5 CH 3 





C 4 H 9 (t) 
N 




\=/ X00C 2 H 5 
^HoCt) 



C-10 



COOC2B5 



COOS'" 



[0 0 9 8] 



[*t 5 3 ] 



(35) - 1 6 8 3 7 7 

CB 3 CH, CBsCBs CH, CB 3 

C U och. ch, CH 3 oca, CN 

C — 13 
C -14 

C 4 H s (t) C S B 5 CB 5 

C-15 

(t)C 4 fl* C«H.(t) CN 

0N (t)C 4 B» C 4 B a (t) 

[0 0 9 9] Ht54] 



mM¥7 - 1 6 8 3 7 7 




(37) 



#^¥7- 16 8 3 7 7 



C-21 



COCH* 




C-22 



C 8 H 




C-23 



CH 3 CH 3 CB 3 CB 3 




C-24 




S0 2 NBC 4 He 



S0 2 NHC 4 B 9 



[0 10 1] 



C-25 



C 4 H fl (t) 



C 4 B 9 (t) 



Mt 5 6 ] 



C.Bft(t) 




C 4 B fl (t) 



(38) 



&ffl¥-7 - 1 6 8 3 7 7 



C-26 



C-27 



C-28 




C-29 




C-30 



[0102] : It&ffl : Angewante Chemistry 75, 860 
(1963) XSRfCSE^, ^J^k'&feC- 1 ZfttilVtZo 

[0103] Ttm^mmmwmh—scr^^it^ios 
[oio5] ^m^m^nmytmz^x. mm^ 

[0 10 6] *»SW1 01 (a) , (b) \Z 
St^'StWtttSftftlli:, tt»58*«« (CG 
M) (CGL) 2£H^j£ 

wet (ctm) ziif&fttzisXttT&mTftimm (c 

TL) 3t(7)«ji#:«kOBJc*«;5t«4^Ktt^nS. P] 




[0 10 4] 

C H 
83.44 (SO 7.16 
83.68 7.02 

B (c) , (d) \z^-T<£ olzz (DmJtm 4 «u igmtt 
X»#l±{-Kttfc+WJB5S:^UTK^T ! bcfc^. 21 

^TH 01 (e) Rtf (f) £5K-r<fc5fc:flM5CTM 
*l«»<!:t SI 6 t KaS^C GM 7 UT 

fts^Tts 4 sr»mt3t«p#: i ±\zmm$>z>wz*mm 

[0 10 7] SEfc«JE«it)B4©±fctt 4 &Sfc«:C«H 
H (OCL) SRH-T'b.fc^ 

[0 10 8] *fc-»««<OiB3tlB4S««-r*CGL 
2, CTL3I1 TJBffitft:*a(«tt3£«MM±fcai[S5 

[0109] ( 1 ) &ffi*ftffi% 



(39) 



- 1 6 8 3 7 7 



(2) mmm^m 

a) CGM. CTM*aattS»JJC*«PLfc»iSaE«& 
[0 110] b) C GMv ctm^hr;k 

[0 111] nEAffi«8^£t*X3ftttffi. 

[0 112] «HBiWrc*tfLfcfc<0, IMfc 

3^-;M#|g* 7;io-jUiflStt#y:r5F«riB* »* 

[0113] mmm<t>mm\*Q. 01-10 /m«swsb 

[0 114] «*tf#'JI£:=. 
£±K— Kit [A] - CO T^$n*fb£«?ft*«tf»J 
StffcJl*fc±E--«5S CA] - CO T*$nsft-&« 

[0 115] «3tJi^aHS©»^lC^^Ttt, 

[0 116] «Wf»±*KRtJC|S»»lBtUrt44i«I© 
£ <D «t 5 ft <Z> T *> ffi ffl "C # . 
[0 117] W*tf, ®?f^SibTttTe-Se& 

fcTU U^A3Rfl:ft», X^X7U^A^«), ~>7- 

St£LTte> fl*Jx.tf* 4#&fj0g64-17O66-*f<D27.2 o tCXgl 

4#^BS62-67094-^(^26. 3° (CX»IU»f fcf— ^ A 
^^JU7*D5'7->fi$K 4*880861-239248^ 
Xli[Ell/Te-^$:28.7 0 l:Wt6BS^r^7^Py 
7— >H£k 1t^PS49-4338^^^JS^^avT-> 



gt£k WBBBB57-163239-^<7)iH7^D->7^>K». 4# 
IBBB57-148747-^<DA^->?;U7^Dv7 p ->K^ 4*P1 
BS49-1 28734-^ tf)^U U>K#K 4*^47- 1854 4^ <£>^ 
*5r BBBSl - 1 50145-^0 tf X 7 

)vmm. *ux7fjk enj^i^, «p-xi 
wis. ??-^-)v&mm. yua->«^7-« 

[0 118] m^fg^JB^KffttO.Ol-lOtfmS^ff 
£L<, «NC0.05~2 umf)m^\y^o 

[0119] m^±m<o±\z\^m^nmm^m^n 
zon^mmmte. ±ae-«sc cad - co t?s 

±e-«st ca) - co ts*nsftfi«, ttttttt 
sg. Rum^umm^^tr^m^m^. 77*)* 

a^*tlS»«lii:<DiB^Jtttl : 100-100: 1 
£b<, mzi : 20-20: 1 

[0 12 0] «^»i»ilte:ffl^-5IS»«MBi:bTH:. & 

tMWMBiibTtt, 7^'jp-hU;v-^yx>« 

-X^U X^l^fcttTJM^ F«f|g. > 

U3->»7My FSiJg, ^I«tt7;^7 
IB* ilbtiz Ur>-fifb tf— ;H8JB* *ijtf-;^f 

#»J-fV^U>, #UXXr;k 7x/-«i, ^r> 
##tt«Jt ft «ttl U t««tt«3t# SfPBLTtiK 

[0121] m^^StcKfbl»ita»J> 

h 7 y ^»Jft»lP lTt)^o 

[0 1 2 2] m^«ft£iB<Z>JP£te. 2-100Mm£W£b 
<, 4*^5— 50Mm^»^L^^o 

[0123] ^^©m^nas^ftKifetiTtt, 
w«ttx»*o±^»a/ifti8ttTt><fc^. 

W8*T*0, iBRftlPj±*ia:Sffffl*«**. ^M®ftJ^ 

&5^kL 7^u;v»iB. 7x;-«i, #uxxt 

[0 12 4] 



(40) 



&m¥-7 - 1 6 8 3 7 7 



[oi2 5] a) mmwm 
nmm i -30 

mm rCM8000j (MUttM) fr<bUZ>m-20.5um<D* 

r$m*mrt. t<D±\z r<t57i l:^'Jl/>lf4G- 

sj m^it^nm^m) 0.2^, Mitbt^^ 

-r^A~^^^T^LT^i¥0.3MmOm^^B^^ 
ricbfc, *^TSl-3(C^T^J^b^fel^<h#U^ 
-**-hHfJB§ r^.-tfp>z-200j (H^;£#Hb^ 

ttS) 1.5^rh7tHD77> (THF) lOS&tCig 
[0 12 6] JtRtfll 

^>fb^^f^o^ r>fb57j \z^-r\tmt^i 

[0127] mm 1 
> -f )v \z -d ^ x mmm^mumm m e p a - s 1 00 

(JIlnmSvB:®!) £IB^T, +800VlC«m2i*\ 10 lu 

x<D&&yt&m?tis. ^mnm^tt\zt£z>&x<Dmyt 
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